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pass, not by conduction, but through a thermodynamic engine (an air-engine for instance), we can obtain work, which let us call b. During this freezing, too, we get back from the water-substance a little work, owing to the expansion of the water in freezing under the pressure pt (call this c). Next allow the volume to increase while arranging that the ice shall be evaporating into steam under the temperature of the bath t^ we obtain mechanical work, which call d.
Now if, in this expanding process of ice to steam, the pressure were as great as p1} which was the pressure during the compressing to water, we would get back on the whole from the piston all the work we gave to it; that is, the two portions c and d of work got back would together be as much as we gave, namely a; and we would have made a clear gain of the work 6 obtained from the thermodynamic engine.
A like proof could be given in respect to the second case—-that in which the temperature is above the triple point.
A slight extension of this reasoning will prove that the curves, in crossing at the triple point, cannot cross tangentially.
This can be seen obviously from the consideration that the work obtainable by the thermodynamic engine is proportional to the difference of the temperatures between which the heat is transmitted; and that the difference between the work given to the piston of the cavity in compressing steam to water, and that obtained back again during the evaporation of the ice to steam, and then pressing the steam when the evaporation is complete a little down till it attains again its original pressure and volume, will be proportional, very approximately, to the difference of the pressures existing during the compression of steam to water, and the expansion of ice to steam, which latter pressure let us now call pi. Also let us call the temperature of the triple point t0.
Thus it is obvious that we must have, as long as we keep very near the triple point,
pi-piKto-ti.
And this shows that the crossing of the curves must be angular, not tangential.
The author further suggested that the reasoning here adduced may be followed up by a quantitative calculation founded on experimental data, most if not all of which are already available,